Effect of three novel polyamine oxa-analogues (MTR-OSPD, DIP-SPN and APPO-TFA) on the growth and proliferation of Swiss 3T3 cells.
In order to investigate their biological function on cellular polyamine content, cell growth and proliferation, three novel polyamine oxa-analogues, 5-(4-methoxy-2,3,6-trimethylbenzenesulfonyl)-6-oxa-spermidine (MTR-OSPD); 6,9-dioxa-5,10-di-(2,2,5,7,8-pentamethylchroman-6-sulfonyl) spermine (DIP-SPN) and 3-aminopropyl N-(3-phthalimidopropyloxy) trifluoroacetimidate (APPO-TFA) were tested for their ability to stop or slow down the growth of Swiss 3T3 cells. Cells at 50-60% confluency were grown for 24 or 48 hr in the presence of a wide range of polyamine oxa-analogue concentrations and the number of cells counted. To determine whether the drugs were cytotoxic or cytostatic, the analogue-containing medium in some vials was replaced with fresh culture medium after 48 hr and the cells incubated for a further 24 hr. Cellular protein, RNA, DNA, polyamine contents and the activities of ornithine decarboxylase, S-adenosyl-L-methionine decarboxylase and spermidine/spermine N1-acetyltransferase were also determined at the lowest effective analogue concentration. All three inhibitors stopped cell proliferation at concentrations over 100 microM. Both MTR-OSPD and DIP-SPN were cytotoxic, since the cells could not be revived by removing the inhibitor from the medium, whereas APPO-TFA was only cytostatic. At the lowest effective concentration the analogues had little effect on protein, RNA and DNA content of the cells, but had varying effects on polyamine metabolism. The most interesting analogue was APPO-TFA. This drug showed concentration-dependent growth inhibition between concentrations of 5 nM and 5 microM. These novel analogues may be of value in elucidating the precise functions of polyamines in cellular metabolism. Their exact mode of action is now under investigation.